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1 

iwm2\ -mmiimmmmmmmmt lo 
mm. 1 w^(nm-mm^. 

i>mm. 1 wmwi-mm^^. 
■wmmmi},z^mixf:z^mmm^h^j: o . 3o 

[00011 
[00021 

[fifjROftffil {J!5l^*>^>«»tii^»aJ^^M<^F E D 
(field enission display) PifiiOJl^Sr<^MIi: L 40 

4XT\y>{tLX^htlX^^h. spindtJgJ^Pi 

iiOxnCRT (cathode ray tube) ^WiWiZ. fi®**^) 

[00 031 L*»L^*i'^, if^mi^KtB^ti. mSi^£ 
<0X\ Sit^OA^^^tv^-^ytr^SA^ibS. ffi 50 
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2 

mfut Lx^m-mi-^m ( m i m ) ^isc7)^i=^j5c 

±t:^i: LT<7)A 1 Mi? 1 0 n rngS^^A 1 2 O3 

mmm. mmionmm^<ommtLX(7)Aumim 
izmmLi:immi:^i-i>i><om?>. ^nsrES't'-m 
\^mmc^Tizmw.LxTUA i ai:±i3JAu®<ostcii 

ff$r9«rot-& i: 1 1 C^tlSimfiifciJIfiimBESrqjJirrS 

fc . €^-gi5**±a5 A u 1 ^fRt^ffi L^risimet-^ 

[0004] ClilS 5!j#-ri.7t»t. tsa^cOA 1 2 Oaffi 

2 03ffis«c^oii®&i/A \t03mmmt±3Aum 

TV>S. 0yi.tf. !^^¥7-6 5 7 1 0-^tc:^<^>%BH 

izmmtitmm^ ^x . n^^mm^ ztizx*) 

9rf-^iim^t:^±^-^^^^ifi^^tlX\^?> . 
[00 0 51 L*»L5r**4>. :i<7)Xo^j:1jmx-W^^tL 

1 o-^A/ca^mmx. mtammiii x i o-^mm^z 

[00061 

iz&^X^^tltitffiX'h'O . fiV^^EET-^^LTS^ 
[00071 

m±izm&^tifzmmiimmmmi}mm±izm&^ 
m^mmmzm^'k ma Sram-r sm^^asm 

[00081 *f6HBOlg^^JScaj^i^(c:*iV^T<i> fifBS 

^izhi^xii. mmmiwm^mmmm<^'f-niii 
m<^mizmi'rhtif::mFfWLtiimxi)izt i:mit-r 
t. ^^mcofg^fntam^iFizti^^^xii. mmmmimB 
±m$mmmf^mz^f&^tixm'ri^M::i t ?:msib 

[00091 ^wn(Dmfm\iim^^z}5\^x^i. wmm 
mamsm^miHmz^^^ixxmift^iitiiit 

mii. SSS^$:«^*Jl&l-f&-*r<03Sl&l/m2S« 

b . mEm 1 mnzm'r^tu::W.W[.<7)m=Fntiim=ft . 
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[00101 «±c7)fii)£t=ck 0 . *%B^«^mi^»aj^i' 

[0011] $<i>(C. *5^£7)||i^J!ctii^^{J. B^M- 

it- H i: Lxmw^mx'tbh. 

[0012] 

(•^+Sii^*-rS€i^&tH^-f ) S 1 J; 0 

Al3&»^>3^-Sjr-5 y^'«ffil l5rje^L. 
X«S i^:t'<^)^(4o&>^>^:&S^e^»l 2. S i O 
2^i:*»'?>^r5ffiS^«l 3atfK^Stffl-rSAu 30 
^: t'«^^mK«ffi 1 5*-^>^ 0 . § t,{,zim^ 1 3 
fc ^RjSK 1 5 A 1 - L i ^^rfc' (^>f 1 

S-*J<^m2Slt^^2S«l 0. ll4SS^5rl*^T 
fill^^nS. ?|S2iS«l<0rtli{cJ43^^':J'^2i:^ 

[0013] n,'^mi!in=^^zm^^htih-^jmmmm i 

5<^fil{4ffiV^t<7)j:p'StftlS3!>«. Au, Ag. Al. 
Cu^:i:<0^]SJi:tt5raigW)M ( e V) J3Lhtm^t><^ 
•CfcS . 4"^ 1 4J4. :^}lflSm«i 1 5<ommkX 40 
Oiav^ttlStJ&WiiS. ^«s®l 3{4^«s*-<i>^0 

5 0 n mmjnmn^xm^^mBi^irh tcoT'fcs . m 

LffiB^r-i -y^mei li^^mt Lity^^^-V 
X'hh. ^r-S -y^'Sffil 1 t^i^)Sm@l 5f:<7)^ 

tmEv d ^gijD LS«&a 1 2 tm^^$:aA-r s 

s. mFf-\i. ±mmw&i 5m\izmxtmm 1 3 
m^mth . ±m^mm 1 5 w&^zm L^m^Ji. 50 
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-eciT-m^t^ i 0-l35«+^ 1 4 fcifeJg^lSmS 1 
[ 0 0 1 4 ] h y J: oTsiKII® l 5 A» 

t>m&^ixtimfe mi^w^i e ) n^Ltz^v 

99W&(W9M^) 2{cMniSiTJtaV^jD5I€EVc 

^ 3 7&5^$nT \ y)x\mm-h^wt 

{4s i im^zm^x-hha^. ^jv^-^^a ( oe ) . ^ 

flSvUny (SiC) . b-fby'J'^A (GaAs) , 'J 
y-ft^ yi^'-^^A ( I nP) . -feWy'fb&HS'^A (Cd 
Se)^i:\ IVK. Ill-VK. II-VlK^i:<0#«ci|i 

[0015] XJ4. «?fl^«SfctTAl . Au. A 
g, Cu^rifcO^T't^f^'fcS**. Sc. Ti, C 
r. Mn. Fe, Co. Ni, Zn, Ga. Y. Zr, 
Nb. Mo. Tc. Ru, Rh. Pd, Cd. Ln. S 
n. Ta.W, Re. Os. Ir, Pt.Tl. Pb. 
La. Ce. Pr, Nd, Nd, Pm. S.m. Eu. G 
d, Tb. Dy, Ho, Er. Tm. Yb. Lu^t'fc 

[0016] mmm<^mjm^b LXMmt^s 

iOx. ( xJilii^Jt^^) *^m^r^Tj>i.3&^ L 

iOx. LiNi, NaO., KOx. RbO,. SsOi. 
BeO.. MgO., MgNi. CaO,, CaNi. Sr 
O.. BaOx. ScOx, YOx, YN,, LaOx, La 
Nx, CeOx, PrOx. NdOx, SmOi. EuOx, 
GdOx. TbOi. DyOi, HoOx, ErOi. Tm 
Ox. YbOi. LuOx, TbOi, DyOi. HoOi. 
ErOx. TmOx. YbOx. LuOx. TiOx. Ti 
Nx. ZrOx. ZrNx. HfOx. H f Nx . ThOx. 
VOx. VNx. NbOx, NbNx. TaOx. TaNx. 
CrOx. CrNx. Mo Ox. MoNx. WOx. WNx. 
MnOx. ReOx. FeOx. FeNx, RuO.. Os 
Ox. CoOx. RhOi, I rOx, N i Ox . PdOx, 
PtOx, CuOx. CuNi. AgOi, AuOx, Zn 
Ox. CdOx. HgOx, BOx. BNx, AlO., Al 
Nx, GaOx, GaNx. I nOx. T i O. , Ti Nx, 
SiNx, GeOx, SnOx. PbOx. PO,, PN.. 
As Ox, SbOx. SeOx, T GOx^sKOi^mO^ 

x\imm.imx%>ii\.\ 

[0017] ^Tt. LiA102. LizSiOa, Li2 
TiOa, Na2Al 22034 . N a F e O2 , Na4SiO 
4, K2Si03, K2Ti03. K2WO4 , Rb2Cr 
O4, CS2Cr04. MgAl 204, MgFe20i. M 
gTiOs. CaTiOs, CaW04. CaZrOa, S 
rFei20i9, SrTiOs, SrZrOa. BaAi20 
4. BaFei20i9. BaTiOa, Y3AISO12. Y3 
FesOn, LaFe03, LasFesOu, La2Ti2 
O7. CeSn04. CeTi04, Sin3Fe50i2, E 
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uFeOa, EuaFesOia, GdFeOa, GdsFes 
Oi2. DyFeOs, DyaFesOia. HoFeOa. H 
osFesOu. ErFeOs. ErsFesOu, TmaF 
e50i2, LuFeOs. LuaFesOn, NiTi 

03, Al2Ti03, FeTiOa, BaZrOa, Li 
Zr03, MgZrOa, HfTi04, NH4VO3, A 
gV03, LiVOa. BaNbzOe, NaNb03, S 
rNbjOe, KTaOs, NaTaOs, SrTazOe, 
CuCr204. Ag2Cr04, BaCr04, K2M0O 

4, Na2Mo04, NiMo04, BaW04, Na2WO 10 
4. SrW04, MnCr204, MnFe204, MnTi 
Os. MnW04, CoFe204, NnFe204, FeW 
O4. C0M0O4, CoTiOs, C0WO4. NiFe 
2O4. NiW04, CuFe204, CuMo04, CuT 
iOa, CuW04. Ag2Mo04, Ag2W04, ZnA 
I2O4. ZnMo04, ZnW04, CdSnOa, Cd 
Ti03, CdMo04, CdW04. NaA102. Mg 
AI2O4, SrAl 204. Gd3Ga50i2, InFeO 

3. Mgln204, Al2Ti05, FeTi03, MgT 
i03, Na2Si03. CaSi03, ZrSi04, K2 20 
Ge03, Li2Ge03. Na2Ge03, BiaSn 

3O9, MgSnOa, SrSnOs, PbSiOs, Pb 
M0O4, PbTiOs, Sn02-Sb2O3, CuSe 

04, Na2Se03. ZnSeOs, K2Te03, K2T 
e04. Na2Te03. N a2Te O4 5rfc'i0^JKi-&gt 
-ft:^. FeS. AI2S3, MgS, Z n S^fc'cOBSfl: 

LiF, MgF2. SmFa^rfc'cT)^-/^:*^. HgC 
1 , FeC I2, CrC l3^}i<Dmim. AgBr. C 
uBr , MnBr2^}^(r>mitVa. Pb I2, Cu I , F 
e it^ma^im. X{4. S i A 1 ON^rfc'CO^S 30 

So 

[001813 4>t. imttim(7ymmmtfAt Lxy-( 

4C3. B4C. CaC2. Cr3C2. M02C. MoC. NbC. SiC, TaC. T 
iC. VC, W2C, WC, ZrC^ri:tf5^JljK-ft%t^t:'*S. 

^t^$<lS«iB)Stt^^TC32~C96o'5rif3!>**>0. t 

100 19]imi^mcr>m^ii. 50nmW±.iltL 40 
<{i 100~l/im:3/otC|iF*L<Jil00~ TOOnmgJS 

Pt. Au, W, Ru, I r^i:«O^S**WS&t:'*S 
*\A1. Sc. Ti, V, Cr, Mn, Fe, Co. 
Ni. Cu, Zn, Ga. Y. Zr, Nb. Mo. T 
c. Rh, Pd. Ag. Cd, Ln. Sn, Ta, R 
e, Os. Tl, Pb. La. Ce. Pr. Nd. P 
m, Sm. Eu. Gd. Tb, Dy, Ho, Er. T 
m. Yb. Lu55:i:'t>fflV^^,fl#l>. 



Wfi:>tih'pfsmi4^timii. mm. as. ai , 

Au, Ba, C, Ca, Cd, Cu, Fe, K, Li, 
Mg, Mo, Na, Nb, Ni, Pb, Pt, Sb. S 

1, Sn, Sr, Ta, Ti, Th,W, Zr, Zn, 

A 1 -L i . I n-L i , Mg-S r , A 
I-Sr, Th-yv^ifffy^. BaO, SrO, Th 
Oz^j:i:<nmitm. BaSrOi^j:ii<^-^im. La 
B6, CaBs. SrBs. ^i:<7)^^'y{m. ZrC^&if 
COmitV^. tfz\i.lTO ( I n02-S n02 ) 

[0021] m^fmL 1 0<7)ti'Rii:ffy:^<^i&iz^ A 1 
2O3, Si3N4. BN^Hr^S>/^'XT't>SV\ ttz 

MSM^^. CVD (chemical vapor deposit 
ion) U—fryi^^i^ay^. MBE (molecular 
bean epitaxy) ffi, ^ :t V t'-AX>'-? «y V Vi^lkX 

[00221 mm\,z. i^mi<r>%'i-mm=i-^m.\^ 

tiOMS 300nin-cmL;t;<r^xS«T'fcl.^^* 
« 1 oomsMt. v-'j ( s i ) 1 

2 y V y^miZX OKSSOOOnmTJg^LJt. 

s i smi^mMLti. 

[00231 iJct. XM- y ^ y y ^ftlc: J; 0 . s 
ia«<0«^J&Sl 3±{cffiJf 5:0~ 500nint^ft; 
$-fr-C S i 02<7)mif^m 1 3 SrjSKt . S i O2 

tmpms.i^^Mtti, s i oztmt^m 1 3<±. 

X>'^«y:?»;>'^a5ri:J3LT. Ar. Kr, XeftSV^ 

02. N2^fc*^MALy:^S^;>yx?:fflv^r^xE 0.1~ 
lOOmTorrifF* L < 140. 1~ 2 0 mTorr. ^1^- h 0. 1 

~1000nm/minlSFiL<J4 0.5~ IQOim/iiancriX/^y^^ 

^xyN-y^^^jSl^tSCfclciO. ffiM«4^l 3 
[00 241 m^m<^S i 02teM«*s® 1 3lCOV^T. 

xm\tfimxmttitz^T=e)iyrxmzx^^^\:t 

a*<jaii$ityi, C:<7)c:i:*>/J>ffiigi«t«<^S i 
02{4r*;l/7rXfflt'S>Si:lt^'#l.. mtc:. «• 
ffi«cort;P7 r ;^ s i O2e<o^ffi±t a i - l i 
^&;^yN-v^'y>'^'ffi^:i:tJ:0 1 0~ 100nm(^)Jf$ 
tCfiglS f^. A u C7)^i^lim@ 1 5 i&M® 1 0 n m 

[00251 -Ij. mm:ffyxmwL l ^^rtSt I Ton 
P^:J'mffi2*5JgJfi3ix^t<^, ^z2U^^m&±. 
tc. R. G, BtJtJS-rS«5t«s*»'^>'JtSSt3t(*®3$r 



7 

iZX'OmL. iai^?:10--'TorrXJ±10-5PaC0 

[0026] ^<JD^. ^^<^mf=ixrzm=f-\.zr>ux^S 
i 02ffl|gJ?t:J^jeL/v::?'-f ^~ I d&t^i&aj^ 

SCliifcriO. S iO2aiK55 0nmtUi-ClX10 

-6A/ai2tu:<7)Kaj«^. 1 X 1 o-^]A±.(nm-m^ 

m^^. ISJ?3 0 0nmjy_htmKaj€g|lX10-3 
A/caK ia:«dftaj5!»$l X 1 0-'g^#4>ii;^. i 
•oT. jiJ55 0nniah»^ L«4, lOOnmljLhiO 

s i ozmmii^m^:^'r^m'Fi)^^n^tihztm>m 

[00 271 tt:. S3t»Sr^L^3l^^':5'«ffi2& 
S i 02«)1IP5 0 nmJ3Lh<0^^-C3K«e 

[ 0 0 2 8 ] N- y y ^T'^ L/;;ffiM^«£O^B 
SrSEM-C!8^L.3ti:C:^. 2 0 nmaJS<^S:^*»'b^r 
t^b^mitLX\^hZ}ii)^'yti. 5 0nmJJLh«0 

[00 2 91 ncoxoiz. mtiiimi3<r>mmison 

1 0-6A/c«2S-j8tl XI O-3A/cm2SJg-CJ>0. ft 
aj€g£ik{ilxio-«75<#^>iiS<o-C« itotg^^fttii^ 

■irtj««) ^mit. ±m'^mmizmmmmfk<D 
jmxiiit^i:^tsmmizmsL. m^fmtam'f'eom. 
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Mz\i. ^mm!&mL<\i^f.z. xit^titim 

[00 301 I St. utsm/^y^y^ Y^(7)jcmiif& 
</)jmiz$st^xmm^ifm^^x\ iMm^t ixm 

10 ir^S. Zix(>i. mTtTcSIB^ (jt^m.) bLXX 
*)S,m^iZ^-f, imi. Li (2. 39) , Na 
(2. 27) . K (2. 15) . Rb (2. 13) . C 
s (1. 8 9) Ti)!.. II]K<4. Be (3. 37) . M 
g (3. 46) . Ca (2. 76) . Sr (2. 3 
5) , Ba (2. 29) Tibs. 
[003 11 yy^y^fY^ii. La (3. 5) . Ce 
(2. 7).Pr(2-7).Nd(3. 1), Pm, 
Sm(2. 7),Eu(2. 5),Gd(2. 7),T 
b(2. 6),Dy(2. 2). Ho(2. 3). Er 

20 (2. 4) , Tm, Yb. Lu ( 3. 3) T&S. 

#«cX{4^!^^r< 1 1 loJJUiiOTC^^-^tf^b^. 
I aSsTJi. LiOz. Lil, LiaSiOs, LiaTiOs. N 
320, Nal. NaFe02. Na4Si04. K2O. KI, KiliOs. K2W 
0», Rb20, RbBr, Rb2Cifl4, CS2O, CsBr, GsCrfkf* 
•5, Ilaj^t'tt. BeO, , BeY204 , BeNb20i, Beln204, Be 
Ta206, NgO. Ng2Ag, MgY204 . MgNb20t . Mgln204 , MgTa2 
Ob. CaO, CazCu. CaY2ft. CaNb204. Caln206. CaTa 
2O6, SrO, SrS, SrY204, SrNbaOe, SrlmOj , SrTa206, 
30 BaO, BaTiOs, BaY20j . BaNbaOi, BalniOs, BaTa206-CS> 
0. yy^ K^Tii. La203. Bdxi204, MgLaaO* . C 
aLa204. SrLa204, BaLaaOi, CeaOs, BeCe204 , MgCe 
2O4, CaCe204 , SrCe204. BaCe204 , Pr208 , BePr204. Mg 
Pr204 . CaPr20», SrPr204. BaPrzOi. NifcOs. BeNd204. 
NgNd204 , CaNd204 , SrNd204 , BaNd20) . S1112O3 . BeSo 
2O4, NgSii204 , CaSDi2D4, SrSB204 , BaSvOi , EmOs. Be 
EU2O4. NgEu20t, CaEu204. SrEu204, BaEu204, Gd203. 
BeGd204 , MgGd204. CaGd204 , SrGdbOi . BaGd204 . Tb 

203, BeTb2 04, M^b204, CaTb204 , SrTb204 , BaTb2D4, 
40 Dy203 , BeDy20». MgDy204. CaDy20» , SrDy204 , BaDy 

204, II02Q3. BeHo204 , MgHo204 , CalloaOi . SrHo204. Ba 
H02O4. Er203, BeEr204, MgEr204 . CaEnOi . SrEr204, 
BaEr204 , \mSh, BeTB204, MgTa204 , CaTiii204 , SrTm 
2O4. BaTm20i, Yb20s, BeYb204. MgYb20j , CaYb204, Sr 
Yb204 , BaYb2(k , LU2O3 , BeLu204 . NgLu20t . CaLu204 , 
SrLu2 04 , BaLu2G4-C*>S. fztzL^ ^ICOJ^CO^^fc 

m<7>^x{:^tt)^. tt:^ {t^^mmiitiivmm. 
co(Si\,^iiff)jimi>zx -oxy^^tihcnx'it-^mz'i^i^ 
50 \.\ tt:. issmmnzmf^mmh^mzm'rm 
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[0032] tt>S««trafc LTti. -mt LXXJ^ 
9 >J yyifmiXhh. 9 V y^/fXUiA 10 
r, Kr, Xe^i;5-fflV\ 1 ~2 0 mT o r 

r<;oS*«M^Lvv ;^>'^-/:5"J>'^^-h«iO. i~i 
Onn/secfcL. J«mSKJ: OMi^SrSfllttl.. 

ill.. 

[00331 Mi*^mtzri>^m'=!^(om}mt tx. 
mimmmim Tbi 07 1 t&tX't'ia«^M^«7)xyN° 

iscai*-?5-«s:T. f^Li^v!, i<?)i^Tb*07t»>iaa 20 

1 n mT& h . «l^feft«± A r XE 5 m 
Torr. ^U-h 0.5n!D/sec-C^^*^2^-CJ> 

^<m. ^m<rmi^titzm'i'iz-:>\^x^s i 02 

[00341 H3&t^4i±. mLUzv^mtam^iz 
mms.v 0—1 oovxmaLtit^cos 1 02 
fluff t^s. ^mmiztn-fhWi±(r>mtiim^i e^) 
mmm/izm:(7)Wf^imm ( i e / 1 d > <ok«^ 

^■t. m3RXm4i)>^mhi)^J:Xol>z, KJSSOnm 30 
3&»'b^r56^Sca5«lSI eRX/^iji. S i 02«|gff4 
0 0~7 0 0 nmiOSi^-Cg:*dSai«S£ 1 X 1 0-3 A/ 
ctf. fibyfttUJa^l X 1 0-iSJS*5#<i>n>i:. 
[0 0 3 51 05(1. 4'Sffll4*«*>SJ^ (A) t4> 

1^ 1 4m\>^^ ( B ) {cov^T. i&ajmng I e tm 
^im±x. im Lt:imm(r>^iii'm^ i e tmtmK 

Vdk<7)ra^Srt>^LT*l.. JtlSfiSilOiyiiaBcoJ; 3 

(c. ftajm«S*«i-'&;^y)ti£JS^9JJii«EVd<±J«) 40 

A£7)J:3{c. MimEVd{i*«>5 5Vg]Stv^-?tev^m 

mm& 1 5<ojda*iB (s^gsists-ri. > tc 1 0 nm 
aTcommx-mT-tki^m 1 4 a t LT«^t-s . c:<o^ 
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1 0 

T<.^5*t®-C&S, 1 4 at J; Oaffi<^)^x 

[00361 m^&ajS 1 4 a{:tt»0WfiV^«S-ffl 

ffiig^ii 3*ij)i.*sji<^i^, im. vv^j 

^^hhXWii^SUfT-lfhii^t^Xhh, %=m. 
Hifl 1 4 a<?5«|g:firffik LTJi. -08k LXXi^v 9 V 

Kr, Xe^rk'i&jau. ;iyxE{il~2 0mT<7)|g*ia 
tLt^ xn-zrJ'lly^lx-Ki 0.1~1 Onm/seck 

L. ^mmz^'^m.^umh, z.<ni!^^x%fz^ 

»tJ>S*^ 'enT'tS!>akLT«-H)-{c#f>*tl.. fill 

ofigigffik LT. %mmm,wm^zmrc. flii. cv 

[00371 ftiiWtjtS6c7)«^^Jfcai^^^k LT. ffift 
»PM?fi&Tb4 O7 k LSlffi£ISl^X^N-y rJ' y y:5^ 

fflAT. -mStJt, C:C0^Tb4O7<7)VJ^Mff«l n 
m-C*S. jSl^M^liAr;<rxE5mT. l^-h 0.5nm 
/sec-ClSJSl^^2^T'ftS. ^Wlcrm^nf::m'f-iZ'0 
\,^X^S i 02®IU5{c*tt£;L^^^>f:t-K«^I d& 

[00381 072il^a8{±, f^L:t«^JStai*^tC 
^limE V d 5: 0 ~ 1 0 0 VCWHn L)t k S <?) S i O2 
flKfft^ftS, #Jimct>{tl.^<7)JfctK«S£l eco 
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ABSTRACT: 

PROBLEM TO BE SOLVED: To stably emit electrons via the 
application of the 

electrical field between an electron feed layer and a 
thin film electrode with 

a low voltage at high efficiency by providing a region 
containing an element 

having the work function lower than that of the metal 
thin film electrode on at 

least one of an insulating material layer formed on the 
electron feed layer 

made of a metal or a semiconductor and the metal thin 
film electrode formed on ■ 
it. 

SOLUTION: An ohmic electrode 11, an electron feed layer 
12 made of a metal or a 

semiconductor such as Si, an insulating material layer 
13, and a metal thin 

film electrode 15 facing a vacuum space are formed in 
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sequence on an element 

substrate 10. An element having the work function lower 
than that of the metal 

thin film electrode 15 is contained in an electron 
emitting layer on the 

surface or an intermediate layer 14 between the metal 
thin film electrode 15 

and insulating material layer 13, or is dispersed in the 
metal thin film 

electrode 15 or insulating material layer 13. When a 
voltage is applied 

between the ohmic electrode 11 and metal thin film 
electrode 15 and the 

electrons from the electron feed layer 12 are moved in 
the insulating material 

layer 13 and are partially discharged into vacuum through 
tunnels of the 

intermediate layer 14 and metal thin film electrode 15, 
the electrons are 

smoothly moved by the intermediate layer 14. 
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